Developed countries have appreciated the importance of Science, Technology, Engineering and Mathematics (STEM) for scientific and technological development. STEM subjects have been posting low results in the Kenya Certificate of Secondary Examinations over the years and we have linked the deteriorating standards to the inappropriate teaching approaches that mainly tend to be teacher-centered and hence compromising the learner-centered approach. Due to the poor teaching methods, we ought to incorporate simulation in science education to foster good grades and this formed the basis of this research. Computation techniques have been applied in many subject areas in tertiary institutions with promising results that tend to be in agreement with experimental data. Our research is a quasi-experimental study and thus we have employed the Solomon-Four-Quasi-Experimental design that enabled us to involve a comparison between two computational groups and two control groups. The control groups served to reduce the influence of confounding variables and allowed us to test whether the pre-test had an effect on our objective. Purposive sampling technique was used to select three schools (A boy school, a girl school and a mixed sex school). Each school was expected to have a computer for simulation. The three schools were further split into four groups (single boy's school, single girl's school, boys from the mixed and girls from the mixed school). Each school provided the form one class and a total of 150 students participated. We taught the concept of the periodic table to all the students, the computational groups were taught using the simulations while the control groups were taught using the regular methodology. After we had taught for a period of one month, all the four groups were tested using a tool verified by KurderRichardson 21 Formula and the data analyzed using t-test, ANOVA and Origin 9.0. The results showed that the computation groups posted higher scores in the concept of the periodic table. This research points to the fact that there is an urgent need to re-design the teaching of Science, technology, Engineering and Mathematics fields, by incorporating computation techniques to enhance STEMs.
Introduction
We define a computer simulation as a program that is run on a computer and uses stepwise methods to explore the approximate behavior of a designed mathematical model. Computer simulation was pioneered as a scientific tool in meteorology and nuclear physics in the period directly following World War II (Barberousse and Ludwig, 2009) , and since then, it has become indispensable in a growing number of disciplines. The list of sciences that make extensive use of computer simulation has grown to include astrophysics, particle physics, materials science, engineering, fluid mechanics, climate science, evolutionary biology, ecology, economics, decision theory, medicine, sociology, epidemiology, and many others. There are even a few disciplines, such as chaos theory and complexity theory, whose very existence has emerged alongside the development of the computational models they study (Barberousse and Ludwig, 2009 ). In existence, there are two types of computer A Simulation-Based Approach to Science Education simulation: Equation-based simulations and agent-based simulations. Computer Simulations of both types are used for three different general sorts of purposes: Prediction, understanding, and exploratory purposes. In Kenya, STEMs play a key role in scientific progress and discoveries. Their fundamental role lies in their applications in the society since they have improved the standards of living in Kenya. The learners of STEM, tend to possess a problem solving technique that equip them with the speedy radical changes in health, industry, climate, information technology and the economic environment (John et al., 2014) . For Kenya to achieve its vision 2030 (Republic of Kenya, 2007) , it ought to invest heavily in the STEM subjects and encourage high enrollment in STEMs. STEMs have been perceived negatively by the students due to the traditional methodologies employed by the instructors. There has been a decline in the number of students seating for STEMs at Kenya Certificate of Secondary Education and the few that seat the STEM exams post dismal results (KNEC, 2015) . Among the factors that lead to the dismal performance include; poor attitude, perceived abstract nature, subject content and the traditional teaching methods. In regard to Tanel and Erol (2008) , the regular teaching methods do not improve the teaching in STEMs. We also realized that content delivery in Kenya is usually teacher centered and this gives the students fewer opportunities for active participation. We anticipate eliminating this by having a simulation approach to Science Education in Kenya. STEMs do require well built and equipped Laboratories and this has not been met in Kenya due to insufficient funds. We found out that having a Virtual Lab is more advantageous since it is economical, uses less space, experiments can be paused and later on continued, faster and accurate. In the traditional laboratory, Chemicals ought to be purchased, setting up of the experiment again takes time, the students enter the laboratory in shifts since they are many and the room is small. There are environmental effects like temperature and moisture that may lead to adsorption or absorption. There is also the danger of reactive elements and this makes the students at risk in the laboratory if left alone. Our study tends to foster the inception of Simulation in Science education in Kenya. There are many types of Computation techniques that students can engage in when left alone; simulations, tutorials, drills and practice, educational games and hypermedia (John et al., 2014) . We adopted simulation in this research. Simulations are effective than regular instructional practices to enhance quality education (Smetana and Bell, 2012) . We performed simulation with animated color graphic images that were able to represent the dynamic nature of the elements on the Periodic table. This research was purely based on the use of simulation in teaching the concept of the periodic table.
Statement of the Problem
The enrollment of students taking STEM subjects at KCSE has been declining as years go by. A keen observation also is the poor performance associated with STEMs. We linked the poor performance to the teaching methods used by the STEM teachers. Teachers ought to embrace technology and improve the teaching approaches to be student centered and hence better results. Computation techniques have been applied in different spheres of knowledge and time has come for the same to be incorporated in STEM here in Kenya. STEMs in Kenya can benefit a lot if teachers and students embrace simulation. No study has been done to investigate the effectiveness of simulation in teaching and learning of the Periodic table. We intend to fill this gap by writing a program on the periodic table that will aid in teaching and learning, then evaluate the students and see its effectiveness. The following null hypothesis was tested at a significance level of 0.05. H o 1: There is no statistically significant difference in the understanding of the concept on the periodic table between students' exposed to simulation and those taught using traditional methods.
Methodology
We employed the quasi-experimental research involving Solomon Four Non-equivalent control group design. In this design, we used the two computational groups and two control groups. One control group and one computational group were given a pre-test and a post-test while the remaining two groups were given a post-test only (Sekaran, 2010) . The purpose of the pre-test was to indicate to us whether the students were initially at the same level, while the post-test was to indicate the effect of simulation. The test tool was reliably tested by the Kurder-Richardson 21
Formula. T-test, ANOVA and Origin 9.0 were used to analyze the data and represent data.
The Sample
Here, purposive sampling was applied. Purposive sampling is one that is selected based on the knowledge of a population and the purpose of the study. We used purposive sampling since we needed to reach a targeted sample quickly. Sampling for proportionality was not the main concern in this study. A total of 150 form one students from 3 schools served as the subject of this study. For the results of an item analysis to be reliable and interpretations of the item analysis to be valid, large number of people (P > 100) must have taken the test as stipulated by Ted et al., 2016 . A large number is essential since all the ability levels are apt and represented. The subjects were randomly selected to form four groups that were comparative enough in terms of number, age and quality of learning facility available in their schools. The pretest analysis showed no significance difference on all the dependant measures (Thiong'o, 2013).
Instrumentation
Scientists from the Computational and Theoretical Physics group (CTheP) of Masinde Muliro University of Science and Technology prepared an achievement test that was used to assess students' academic understanding of the concept on the periodic table. This instrument was developed basing on the Blooms taxonomy of education objectives entailing knowledge, comprehension, application, analysis, synthesis and evaluation. It was reviewed by experts knowledgeable in Science and science education. It consisted of 12 well structured questions on the periodic table and it was marked out of 24 marks. A reliability coefficient was determined using the Kurder-Richardson21 Formula. We could also use KR20 (Coefficient Alpha) or spearman-Brown formulae but our questions in the test had approximately the same difficulty i.e. the mean score of each question was approximately equal to the mean score of each other questions. The formula applied was,
Where: KR21: is the estimated reliability of the test n: is number of questions M: is the Mean score on the test Variance: is the square of the standard deviation But we had to recall that standard deviation is given by (2) This solely implies clearly that Variance was to be obtained by (3) Before the test being administered, there was need to pilot it and see its reliability. We used a sample value of 121 students in the pilot project and their raw scores were as shown in Table 1 below. 18  16  18  12  18  5  13  17  15  20  9  2  17  13  10  16  5  14  19  12  17  4  3  10  10  17  1  14  2  17  10  19  12  6  6  15  13  19  5  15  16  9  2  10  8  9  19  10  10  19  16  16  5  3  15  9  12  14  7  15  6  17  18  6  15  4  1  15  10  12  13  2  14  5  15  8  9  2  3  2  18  10 Substituting in the above data in the equation below, we find: 
From the calculation above, we used a large data of 121 people and the reliability obtained was 1.0 and this proved that the instrument that we designed was valid for use since the reliability coefficient obtained was higher than that suggested by Fraenkel et al., (2011) of 0.70.
Results and Discussion

Results of the Pre-test
The Solomon-Four-Quasi-Experimental design allowed us to exert a complete control over the variables since it allowed the researchers to confirm that the pre-test did not influence the results. The Solomon four group tests is a standard pre-test-post-test two-group design and the posttests only control design. This test was sat by the 37 computational group 1 students and 40 control group 2 students. The scores in the raw form were recorded in Table 2 and Table 3 below. From the above data, we manually calculated the Degrees of freedom (Df) and the t-value and fitted the two into SPSS software (Version 22.0) to obtain the P-value. 
Where: n 1 and n 2 are the sizes of computational group 1 and A Simulation-Based Approach to Science Education control group 2 respectively. S 1 and S 2 are the standard deviations for the computational group 1 and control group 2 respectively. Substituting values in equation (9) 
If the above is well substituted, then;
Now we have our df and t-values, we feed the two values into SPSS (Version 22.0) and obtained our P-value as 1.0 Table 4 shows the summary results of the independent samples t-test for the pre-test. From the above table, the results are not statistically significantly different since t-computed =0 at df=75, P > 0.05. In this case, the P-value was large and therefore the obtained difference between the sample means is regarded as not significant. This equally indicated to us that the groups used in this study had similar characteristics and were suitable for the research.
Results of the Post-Test
To determine the effect of simulation on the concept of the periodic table, the analysis of the post-test mean-scores were carried out. Hypothesis one, H o 1of the study sought to find out whether there was a statistically significant difference in the achieved scores on the concept of the periodic table between the computational and the control groups. Table 5 indicates the raw data as we recorded from the test. Using origin 9.0 software (Origin Lab), we did a further comparison of the four groups and obtained in Figure 1 below. A look at table 6 shows that the mean scores for row 1 and row 3 were higher than row 2 and row 4. This shows that simulation had an effect of improving performance as compared to the traditional methods. We established whether the mean scores were statistically significantly different by performing an analysis of Variance one way (ANOVA) and the results are shown in the table 8 .
We calculated the sum of the squares (SS) which is simply the measure of dispersion and we realized that the more the scores are inconsistent (Less homogeneous), the larger the dispersion while the more homogeneous the scores are, the smaller the dispersion. This can be calculated as follows: 
We obtained the grand mean of our data as follows After obtaining the grand mean, we then calculated our SS
. This process involves each and every score and it is tedious, it can't be handled manually and hence we resorted to the spread sheet and obtained 4216.546 as our SS (T).
We then calculated our SS (B) since 
... The results in the table above show that at an alpha level of 0.05, the mean scores of the computational and control groups were statistically significant F=29.22 and P < 0.05. This means that the F factor is significant at P < 0.05 level and MS between > MS within . This shows that there is a high significant overall Simulation effect.
The findings on this paper show that the students who simulated the concept of the periodic table achieved higher results in the Post-test than their counter parts in the control group. Here, the simulation method was more effective in enhancing students' performance than the regular teaching method. The finding in this paper reaffirms a similar study done by John et al., 2014 , that the use of simulation improves students' scores. Computer simulations are cheaper compared to the real Laboratory environment that is costly and also consumes a lot of space. Computation results are equally obtained very fast and they are convenient. Another advantage is that a simulation can be paused and continued later unlike in the real laboratory setting where the experiments cannot be paused.
Conclusion
Based on the results of this study, we strongly conclude that simulating the periodic table produced a significant difference in performance on the concept of the periodic table. The incorporation of this method will improve on the STEM performance not only in the theory but also in the practical perspectives. Simulation can equally be used in situations where a real laboratory poses a challenge. Such include, introducing simulation to people with physical disabilities and introducing simulation to women so as to encourage them to join the male dominated science field. We recommend that science teachers enhance simulation as a tool in the day to day learning of STEMs for better results.
7. Below is a crystalline structure of sodium chloride used as common salt. 
